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Abstract
The article presents the problem of evaluation of safety climate in a production facility. It shows selected, most popular and 
available tools for measuring its level. On the basis of that there has been presented author’s questionnaire for evaluation of
safety climate level which includes, among other, the following issues: I. Knowledge of work safety, II. Values and beliefs 
regarding work conditions, III. Clear communication regarding health and safety at work, IV. Attitudes towards health and safety 
services - personal influence on health and safety at work, V. Superiors’ approach to health and safety problems, VI. Evaluation 
of training in the area of health and safety, VII. Stress resilience, VIII. Motivation to safe behavior, IX. Making use of cultural 
offer. To each of the issues there have been assigned five-question modules, to achieve clarity and legibility of the questionnaire. 
There has also been used five-point Likert scale. To confirm the validity of the above assumptions there has been carried out a 
piloting research which allowed to simplify and modify the questionnaire. The obtained results can be referred to age, education 
and job experience of workers. The final result is a collective comparison in a form of a radar chart, which shows general level of 
safety climate in the analyzed production facility, and allows for an indicator approach to the problem.
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1. Introduction
Attempts to increase the state of safety in companies most frequently assume making changes in technique, 
organization or technology. However, these changes do not include modifications of cultural determinants of 
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proceedings and usually do not lead to desired results because the positive effect of changes in technique is 
weakened as a result of taking risky actions. There is no doubt that the effectiveness of actions within the scope of 
prevention of accidents depends on a number of factors. One of the most crucial factors is building safety culture
among employers and employees. Essential elements consist of procedures connected with work safety, workplace 
organization, trainings, forming appropriate health and safety models among employees, attitude of the management 
board and employees towards health and safety matters. These actions take place on a company level, however, 
health and safety policy on a national and international level also have a major influence [1]. Assessing the level of 
safety culture can be achieved through various instruments. The simplest and most common research instruments are 
surveys, frequently followed by direct conversations with employees. One may assume that there is a direct link 
between the number and severity of accidents at work and the level of safety culture in a specific company. What is 
also significant, is the link between events potentially involving accidents and the number of the most severe 
accidents (including fatal accidents). In 1931 Herbert W. Heinrich published the so-called Heinrich’s accident 
triangle (fig. 1) [2]. It was a result of analyses of accidents occurring at work (insurance industry). The pyramid 
shows that for every 300 accidents without injuries, there are 30 accidents involving injuries and one severe accident 
(including a fatal accident). To confirm the validity of this approach, one may turn to the model of accident structure 
published in 1975 by F.E. Bird on the basis of Canadian transport (fig. 2.) [3, 4]. The model indicates that for every 
3000 risky behaviours, there are 300 accidents without injuries, 30 accidents with injuries and 1 severe accident; 
frequently it is a fatal accident.
Fig. 1. Structure of accidents on the basis of the insurance industry –
Heinrich’s triangle [2]
Fig. 2. Structure of accidents on the basis of Canadian transport -
Frank E. Bird [3,4]
Figure 1. and 2. show that to avoid the most severe accidents (death or severe disability), no matter the industry, 
the most crucial factor herein is counteracting and preventing. Moreover, one should introduce safety managing 
system which shall include the human factor. The concept of increasing the level of safety culture is a part of the 
accident prevention system. However, to know which elements of safety culture require improving, one should 
diagnose them – in order to achieve it, one may use a survey to examine the level of safety culture in a company.
2. Culture and safety
$FFRUGLQJWR.RSDOLĔVNL>@FXOWXUHFDQEHLQWHUSUHWHGDVDOOWKHPDWHULDODQGVSLULWXDOZRUNRIKXPDQLW\QDWLRQ
époque, level of social and individual development in a specific époque; level of mental and moral development, 
tact, taste (...).
Culture refers to various aspects of social life, for instance, political culture, legal culture, work culture, everyday 
life culture. The notion of culture has a long history. In the ancient times, this notion was initially used as a 
cultivation system. Cicero (103-43 BC) used it as a name for philosophy – cultura animi – brain cultivation [6]. 
Later on, culture meant cultivating, perfecting activities and works of human kind. In XVIII, the notion of culture 
referred to the mental life of a man and to development of art and knowledge. In XIX, the term culture was used in 
the same sense as the term civilization [6]. In XX, there was a widespread of concept that culture may be a system of 
values, norms and ideals, unlike civilization rather perceived as a set of processes and material achievements. 
Currently, culture is understood in a more complex manner, i.e. it is both a system of values, norms and ideals and 
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processes of manufacturing scientific, artistic or technical and civilizational goods, which means culture is seen as 
all the material and spiritual work in the history of human kind [7]. Following this further, culture refers to the level 
of mental and moral development of societies [8].  The word ‘culture’ is often followed by other words [9]. There is, 
for instance, national culture, mass culture, cultural heritage, physical culture. The word culture also occurs in 
(idiomatic) expressions: culture vulture, culture shock, subculture, alternative culture.
Safety [10], on the other hand, is defined as a psychological state contrary to threat and anxiety. It is also the lack 
of feeling of being threatened – not only in terms of an individual but the whole society, nation or a social group, 
family. Safety gives confidence that the threat will not occur as a result of random events – both those which can be 
predicted and those which cannot be predicted. A man feeling safe is mentally calm. Safety is one of the most 
crucial need of a man and satisfying this need enables proper personal, emotional and mental growth. There are 
various kinds of safety: national safety, military safety, financial safety, energetic safety, work safety.
In the 1980s, a number of companies in Europe faced a recession. Even though the companies invested in new 
technologies, production line improvements and significant amounts of money spent on modernizing the company, 
there were no noticeable effects. However, managers did not notice such obstacles in Japanese companies, That led 
to analyzing the successes outside Europe. The first thing to observe was the cultural differences, for instance, in the 
approach towards the atmosphere at work, strong bond of unity and a different philosophy of work. Undoubtedly, 
one of the crucial factors was adopting Deming’s philosophy by Japanese companies. Deming claimed that 94% of 
all the problems occurring at work is a fault of the management board. Those who run companies should bear in 
minds that decisions should be made together with employees. He was strongly against controlling and his approach 
towards the total quality defined in 14 points. He was also against aim-based and result-based management.
In Deming’s rules [11], there is a clear emphasis on the atmosphere at work, creating the sense of unity, justice, 
need of cooperation on every level of company’s structure, flattening the organizational structure and eliminating 
fear. Those rules can be perceived as the foundations of safety culture. It is assumed that the first use of this notion 
occurred after the catastrophe in Chernobyl. The commission appointed to find the cause of that incident as a first 
cause declared low safety culture in the power plant. Since that time, terms such as low/high safety culture have 
been used quite frequently. Furthermore, in the analysis of catastrophes or accidents at work, safety culture has been 
used as a cause of discrepancies leading to accidents. Since then, specialized literature has been using various 
definitions of safety culture. It is also used in the company’s structure [12]. The most common definitions can be 
seen in table 1. below.
Table 1. Definitions of safety culture [13, 14, 15, 16, 17, 18]
Author Definition
Instytut Health & 
Safety Executive, 1997
Safety culture is a set of individual and group values, attitudes, point of view, competence and models of 
behaviours and style and quality of safety management in the company
Studenski, 2000 Safety culture is most often conceptualized as set of psychological, social and organizational factors 
starting or sustaining actions protecting life and health both at work and actions outside work.
Pidgeon, 1991 Safety culture defines human intermediation in the occurrence of accidents and catastrophes constituting a 
result of coincidence of various reasons. Accidents are usually preceded by non-simultaneous or non-
concurrent occurrence of failures at assessing risk and choice of technology, operating mistakes, 
defectively done technical activities, mistakes of various kinds or not observing the safety regulations 
which singularly do not usually lead to undesired and dangerous events. Only accumulation of them 
increases the probability of simultaneous occurrence of events being the first condition of future 
catastrophe.
Turner, 1989 Safety culture – established convictions, norms, attitudes, roles and technical procedures referring to 
minimizing the exposition of employees, managers, clients and members of the society to conditions 
regarded as dangerous or harmful
Health and Safety 
Commission, 1993
Safety culture is a set of individual and group values, attitudes, competence and models of behaviour 
determining the health and safety policy and programmes of the organization.
In terms of society and organization culture the place of safety culture can also vary [13]. One of the possible 
solutions is the model proposed by D. Cooper (fig. 3.). It indicates that safety culture is an element of organization 
culture and social culture. Safety culture consists of 3 layers. They can be shown as a 3D model or a three steps 
pyramid (fig. 3.). In both cases it is related to artefacts – which is something that can be seen and measured 
effortlessly, from the middle layer – which constitutes values and norms and from the most complex layer, and 
problematic to be expressed in numbers/amount – which means basic assumptions made by habits and opinions.
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The essence of desired safety culture is attributing high value to health and life. Forming such culture in a 
company requires new attitudes and values and cooperation of all members of the group. These actions aim to 
persuade employees to eliminate excess risk at work and to start being more focused on health and life. High safety 
culture in a company is defined by the sense of self responsibility of every employee for safety matters occurring in 
everyday work [19, 20]
Fig. 3. Position of safety culture in organization culture and three-layered model of D. Cooper and E. Schein [16, 17, 12]
3. Designations of high safety culture
When choosing the instrument to examine the level of safety culture one should check if the survey has all the 
determinants (or at least most of them), which may indicate high level of safety culture, within its scope. Proposals 
of such designations can be found in the works of: E.S. Geller, T. Lis, K. Nowacki [20, 21]. Table 2. presents a list 
of designations characterized by high safety culture together with questions placed in the authorial questionnaire to 
the survey.
Table 2. Relationship between  the designations of high culture and a topic scope in the authorial questionnaire to the survey on safety climate
Designations of high safety culture Topic scope in the authorial questionnaire to the survey
I. Knowledge about work safety Educating and training employees
II. Opinions and beliefs Quick reactions to occurring safety problems
Conviction that safety is a value linked with every aim of the organization
III. Communication in the scope of health and safety Communication based on mutual trust
IV. Attitude towards health and safety service Stimulating the employee commitment towards health and safety aims, 
showing its value and necessity of accomplishment and teamwork
V. My influence on work safety Developing an interest in my own and my colleagues’ safety 
VI. Attitudes of superiors towards safety Involvement of the top representatives of the management board in the safety 
issues and leadership
Establishing the declaration of the safety policy and proper procedures and 
norms
VII. Attitude towards health and safety trainings Educating and training employees
VIII. Resilience to stress Stimulating the employee commitment towards health and safety aims, 
showing its value and necessity of accomplishment and teamwork
IX. Motivation for safe behaviours Expression of gratitude for the individual and group accomplishments 
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What is worth noticing here, is the common mistake made by the management board who do not know or do not 
want to take into account Deming’s rules and choose quantity over quality. We often deal with creating many 
procedures in a company whose number and extensiveness discourages to get to know them. A similar situation 
occurs with trainings. A lot of trainings which look great on paper do not necessarily mean improvement in work 
safety. 
To properly identify the level of safety culture, one needs to measure it. There are various non-commercial 
instruments but in most cases it is based on surveys.
4. Instruments to assess the level of safety culture
Before creating the questionnaire, there was conducted and analysis of available non-commercial instruments to 
assess the level of safety culture in companies. The instruments listed below constitute a group of the most crucial 
instruments [22, 23].
x Score Your Safety Culture Checklist – it consists of 20 statements, it is based on ‘yes’, ‘no’, ‘I don’t know’ 
answers. It is user-friendly in terms of results calculating system and structure, it can be used by inexperienced 
users. What can be perceived as a disadvantage, is too complex questions, users have to modify it when applying 
it to other sectors than transport or medical service.
x Hearts & Minds programme – Understanding Your Culture Checklist – this instrument consists of many 
lists, for instance, Understanding Your Culture Checklist, Managing rule breaking, Risk-assessment matrix, 
Making change last. As an advantage one may count the process of changes in the company  which is described 
as “DraELQDNXOWXU\%+2L2ĝ´$QRWKHUIDFWZRUWKEHLQJDSSUHFLDWHGLVWKHYDULHW\RIWKHLQVWUXPHQWVWRDVVHVV
safety culture which enables identifying weak and strong sides of health and safety culture. There is one 
noticeable disadvantage – there is no Polish language version and the list has a very descriptive nature.
x Safety Climate Assessment Toolkit and User Guide (LSCAT). It consists of 42 basic questions. It is a 
combination of quantitative and qualitative methodology (triangulation rule). Triangulation rule can be a 
problematic matter for inexperienced people.
x Safety Health of Maintenance Engineering (SHoME) Tool. This instrument consists three surveys, each of 
them is aimed at different group of employees. It is an instrument which can be used both in large and small 
organizations. Disadvantage: not universal in nature, it was created for aviation.
x Nordic Occupational Safety Climate Questionnaire (NOSACQ-50). The survey consists of 50 questions. On 
the plus side, it has a Polish language version and it is universal in nature. It can be used in different trades, both 
in the production and service sector. As a disadvantage, the questions are too complex and the interpretation of 
results can be impeded.
x IAEA Guidance for Use in the Enhancemenct of Safety Culture. It consists of 3 stages of development of 
safety culture; there is an extensive guidebook with a number of practical examples. To work out and interpret 
the results, one requires assistance of an expert.
5. Authorial questionnaire to the survey on safety culture assessment
To examine the level of safety culture which is a part of safety culture, there has been created an authorial 
questionnaire, GHYLVHG E\ GU LQĪ ,]DEHOD*DEU\HOHZLF] DQG SURI (GZDUG .RZDO RI 8QLYHUVLW\ RI =LHORQD *yUD
Department of Mechanical Engineering. The questionnaire was based on a number of questionnaires to the research 
on the level of safety culture, however, it was adjusted to the specificity of the research group. There are 9 topic 
groups in the questionnaire. There are 5 detailed questions to a certain matter in every topic group. In terms of 
survey assessment, there is used the Likert scale. The choice of answers is as follows: ‘strongly agree’, ‘agree’, 
‘neutral’, ‘disagree’, ‘strongly disagree’. Introducing the ‘neutral’ answer gives the chance to omit a problematic 
question or if the person filling in the questionnaire has no opinion on a certain matter. Such answer is not given any 
points (it equals: zero points given). It is assumed that the ‘neutral’ answer is of the same kind as no answer at all, 
which means no commitment to the research.
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Other questions are rated from 1 to 4 points depending on the form of the question. Different points in various 
topic groups or even in the same group was used to eliminate the risk of thoughtless and mechanical filling in the 
survey and thereby potential elimination off unreliable  surveys. In order to simplify the method of filling in the 
survey, one chooses only one answer, applying the Likert scale; the points are ascribed by those who analyze the 
survey. Various topic scopes, which means various questions, correspond to the specific designations of high safety 
culture (Table 2.).
First research on the level of safety climate were pilot in nature and enabled making modifications in the survey. 
For the time being, the survey consists of 45 questions and includes every determinant of high safety culture.
THE PART OF AUTHORIAL QUESTIONNAIRE OF TO SAFETY CLIMATE ASSESSMENT
I. My impact on safety strongly 
agree agree neutral disagree
strongly 
disagree
1 I have influence on work safety     
2 I feel responsible for the accidents at work     
3 Employees should warn each other if they notice any dangerous behaviour of their colleagues     
4 I am willing to warn all my colleagues if they notice their behaviour is dangerous     
5 I warn my colleagues if I see their dangerous behaviour     
II. Attitude of the superiors towards safety strongly agree agree neutral disagree
strongly 
disagree
1 Safe behaviours are rewarded     
2 I take risky actions under my superiors’ pressure     
3 My superior does not care about safety     
4 Accomplishing the work norm is more important than safety     
5 Employee taking risky actions is found more valuable than those who work safely     
III. Attitude towards training in health and safety strongly 
agree agree neutral disagree
strongly 
disagree
1 Trainings are boring     
2 Trainings teach us safe behaviours     
3 Trainings are run by incompetent instructors     
4 Trainings influence work safety improvement     
5 Health and safety trainings are a waste of time     
In the economic practice one often questions the usefulness of the opinions of the employees in terms of health 
and safety. It may be surprising because the current tendencies clearly show that one of the most efficient methods of 
verifying which can be improved at work is examining the employees in terms of their work preferences. 
Undervaluing the research on employees’ opinions as an efficient method of work assessment of the entire economic 
subject originates from lack of organization culture but also from the reluctance of some part of the researchers 
towards surveys and gathering data through them. Carrying out research one needs to bear in mind that the most 
efficient are those which are organized regularly which leads to making opportunities to compare the already 
gathered data in various years and allowing the employees to take part in managing the organization [24]. Practice 
proves that the research carried out in Poland is most frequently temporary, in a specific situation (for instance, the 
necessity to improve management, rivals’ growth on the market, poor image of the organization). Additional matters 
which should also be discussed in such research are: the overall work satisfaction in the company, teamwork and 
cooperation, work environment, salary, motivation system, communication, work conditions, stress, being 
overworked, progress, professional development, trainings, being open to changes, evaluation of superiors, attitude 
to the client, specific aspects of working in the department etc. [25, 26]. Only such complex research can result in a 
thorough discussion of aspects of functioning at work.
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6. Summary
The results gathered from the survey research allow to create a radar chart, often referred to as Safety Culture 
Grid [27] (Günther Kirschtein and Elke Werner-Keppner), which leads to unambiguous identification of weak and 
strong points of safety culture in a company and enables to adjust the solutions increasing the level of safety culture 
which ought to be applied in the company [28]. Figure 4. shows the Safety Culture Grid obtained due to the 
conducted research.
Fig. 4. Safety Culture Gird
Presenting the results of the analyses in the form of a radar chart allows to mark out the ratio of the level of safety 
culture. To achieve it, one needs to compare the surface area of the whole surface area of the radar chart with the 
area of safety culture of a specific organization with other organizations. Also, the obtained indicators of the level of 
safety culture can be juxtaposed with the indicators of accidents. It will lead to obtaining data on occurrence or no 
occurrence of the correlation between  the level of safety culture and the accidents. 
The basis to desired safety culture is the high value attributed to health and life. Forming such culture in a 
company requires creating new basics and values together with the cooperation of all the members of the group. The 
aim of such actions is persuading the employees to eliminate the excess risk at work and more health and life-
oriented behaviour. High safety culture is characterized by the sense of self responsibility of every employee for the 
safety matters appearing in everyday work [20]. Employees in such a company:
x show interest and concern in their own and their colleagues’ safety,
x are personally involved in the process of classification of threats and risky behaviours at work and take 
correcting actions [29].
The basic requirement in designing work is its safety. Creating safe working conditions requires knowledge 
concerning operation reliability of not only technical systems but also man – his physical and mental abilities. 
Analysis of causes of work-related accidents and occupational diseases indicates a high number of risks emerging 
from human behaviour and improper organization of work [30]. It should be emphasised that forming safety culture 
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requires continuous focus on both behaviours of employees and the physical environment of work (technology, 
equipment, procedures) and individual features of employees (skills, predispositions, experience).
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